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@ Glaaa eompoaltion and use. 



@ A glass composition capable of being apun into fibred has the following components expressed as 
weight percent : SiOz - 66 to 73 ; AI2O3 - 0.65 to 5 ; R2O (= NajO + KjO) - 14 to 17.5 ; CaO - 6.5 to 12 ; and 
Si02 + A2Q3 - 69 to 74. The composftk>n is free of boric oxide and consequently avoids pollution 
difflcuitles assodatad with that compound, yet It can be used In h^h temperature aplnnais to produce 
durable fibres. 
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This invention relates to a tx>iic oxide free glass composition capable of being spun into fibreSp it also relates 
to a method of spinning compositions according to the Invention in a spinner made from a mechanically alloyed 
or oxide dispersion strengthened alloy and to glass fibre Insulation produced firom the compositions according 
to the invention. 

6 Glass compositions are known for use in the technique of fit>erizing glass using a centrifugal spinner. The 

compositions have customarily incorporated boric oxide In order to give them temperatufB/vtscosity character- 
istics that wfli enable the glass to pass freely through orifices In the centrifugal spinner wall at a temperature 
sufficiently low to prevent excesshre corrosion and erosion of the spinner. A problem with the use of boric oxide 
is that boron is volatile and may escape from the glass melting tank to cause pollution problems. Furthermore 

10 it tends to condense on regenerators thereby fouling them up and preventing use of such devices to ^prove 
the thennal efTiciency of fuel fired glass melting tanks. 

GB 2 041 910 proposes the reduction or elimination of boric oxide with a consequent rise in liquidus tenv 
peraturs and high levels of alumina or barta. These reduced boric oxide compositions are acknowledged to be 
virtually impossible to fibertze on an industrial basis by the prior art spinning techniques. A technique Involving 

15 the use of a novel spinner shape is proposed, but, in practice, the corroston of such a spinner when fabricated 
firom conventional alloy is unacceptably high. Also the glass oomposittons according to this patent have unao- 
ceptably low durability. 

US Patent 4 402 767 proposes a novel spinner fabrication process to produce a mechanically alksyed or 
oxMe dispersion strengthened alloy by a combination of warm working, annealing and hot fbrming processes. 
20 Such spinners are claimed to have excellent resistance against molten glass attack and are said to be capable 
of producing glass fibres and mineral wo<rf at temperatures as high as 131 5*C. No details of glass fibre pro- 
duction ara given in the specification. 

The problem has been to identify boron free glass compositions which have the required durability and can 
be used In high temperature spinners such as those described in US 4 402 767. Although the absence of boric 
26 oxide gh^ rise to a deterioration in the aqueous durability of the glass, we have klentified a range of compo- 
sitions for ¥fhich the durabDity is satisfactory. 

AooordIng to the present inventton a boric oxide free glass composition capable of being spun Into fibras, 
comprises the following components, expressed as weight percent 



Si02 66-73 

SO AI2O3 0.8-5 

RsO^NaaO + KzO 14-17.5 

CaO 6.5-12 

Si02 ♦ AI2O3 69-74 



Such glasses have a viscosity of 1000 poise or less at temperatures up to about 1200^C and a Ikiuldus at least 
S5 1 30*'C betow the 1 000 poise temperature. 

The composition nnay also contain : 0-2% FejOg; 0-5% MgO; 0-0.6% SO3. all expressed as weight percent 
Preferably the components are present in weight percentages within the following ranges: 

SIO2 67-72-4 

AI2O3 1-4 
40 R2O 14.5-17 

K2O 0.6-2 

NaaO 13.5-16.5 

CaO 7-11.2 

FesOs 0.1-2.5 
49 MgO 0.2-4.4 

Si02 + AI2O3 70-73.7 

Most preferably the components are present in weight percentages within the following ranges 

SIO2 67-70 

AizO, 2-4 
so NasO 14-15.5 

K2O 0.5-1.5 

MgO 3-4.5 

CaO 7-8.5 

FejOs 0.3-2 
es SOa 0-0.3 

Si02 ♦ AI2O3 70-72 

NajO ♦ K2O 15-16.5 

A high level of Na20 Is needed to give a low ik^uklus temperature but the preferred narrow range of MgO 
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allows the Na20 to be kept to a minimum so optimising durability while maintabiing liquldus at least 160 cen- 
tigrade degrees below the 1 000 poise viscosity tempeiBture, which Is advantageously below 1 1 70°C. 

The Invention wID now be described with reference to the following non-limiting examples 1 -28. Low levels 
of SO3, K2O and FesO) are recorded as a minimum in these examples. In fact they are only present at the lower 
levels as impurities in the raw materials and do not make a significant contribution to the properties of the glass 
fibres. Details of the examples and durability tests are given in the Table. It should be noted that Example 18 
falls outskje the scope of the present invention as its low level of alumina renders It Insufficiently durable. 

There is no established international test procedure for assessing the suitability of a glass for glass ftbie 
insulation appiicattons. It has become the practice to use the laboratory ware test of ISO 71 9 as it gives a useful 
guide to the aqueous durability and weathering resistance of the glass. In this test 2g of glass grains are treated 
with distiiidd water for 60 mins at 98<^ and the extracted alkali titrated against 0.01 M HCL. The durability is 
described in terms of the alkali extracted per gram of glass as calculated from the acid raqulred to neutralise. 
The relevant classes for glass wool are ISO Class 3 - from 62 to 264 micrograms of alkali per gram; and Oass 
4 - from 265 to 620 micrograms per gram. Olass wool Is preferably In Qass 3 but a good Qass 4 may be ac- 
ceptable because the perfonmance of the insulation is a function of both glass and resin binder, and binders 
are available for use with higher release glasses. A class 3 rating Is good and a class 4 rating is acceptable, 
but not as good. 
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Claims 



1. A boric oxide free glass composition capable of being spun into fibres, comprising the following compo- 
40 nents expressed as weight percent 

SlQz 68-73 
AI2O3 0.8-5 
RjO = NaaO + 14-17.5 
CaO a5-12 
45 SIQs + AfaOs 6d-74 

2. A glass composition according to daim 1, further comprising the following components expressed as 
weight percent: 

FeaOa 0-2 
CO MgO 0-5 

SO, 0-0.6 

3. Agiass composition accordmg to daim 1 or 2, wherein the components are present in weight percentages 
wHhin the fbiiowing ranges: 

55 SIO2 67-72.4 

AI2O3 1-4 
R2O 14^17 
K2O 0.5-2 
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NasO 13.5-16.5 
CaO 7-11^ 
Fe^Os 0.1-2.5 
MgO 0.2-4.4 
SiOi + AI2O3 70-73.7 

A glass composition acoording to daim 3, wherein the oomponents are present in weight percentages with- 
in the follo¥ving ranges: 
SiOa 67-70 
AI2O, 2-4 
NajO 14-15.5 
K2O 0.5-1.5 
MgO 3-4.5 
CaO 7-8.5 
FezOs 0.3-2 
SO^ 0-0.3 
SIO2+AI2OS 70-72 
Na20 + K20 15-16.6 

An insulating glass fit>re production process including the spinning of nK>iten giass at a high temperature 
in a spinner made from a mechanically alloyed or oxide disperalon strengthened alloy to produce fit>rss 
having a composition according to any preceding daim. 

Insulating glass fibres having a composition according to any one of daims 1 to 4. 
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